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SURFACE MOUNTABLE CHIP TYPE SEMICONDUCTOR 
DEVICE AND MANUFACTURING METHOD 

Field of the Invention 

The present invention relates generally to a chip type 
semiconductor device, and more particularly to a surface 
mountable chip type semiconductor device which has high 
moisture resistance and which has thin and small device shape. 

Background of the Invention 



O It i s required that small type and portable electronic 

m circuit apparatuses, for example, a video camera, a personal 

| 15 computer, a portable telephone and the like, are compact and 

M lightweight. Therefore, it is also required that electronic parts 

or components used in such electronic circuit apparatuses are 
compact and lightweight. As an electronic component which 
Ifl fulfills such requirements, there is known a chip type 

fy 20 semiconductor device disclosed in Japanese patent laid-open 

publication No. 6-125021 (prior art 1). Fig. 17 shows a cross 
sectional structure of the chip type semiconductor device which 
is generally designated by a reference numeral 6 in the drawing 
and which is disclosed in Japanese patent laid-open publication 

25 No. 6-125021. 

In Fig. 17, a reference numeral 1 designates a 
semiconductor pellet which constitutes the main portion of the 
electronic component. The semiconductor pellet 1 has 
electrodes (not shown in the drawing) formed on both surfaces 

30 thereof. A reference numeral 2 designates an island portion on 



which the semiconductor pellet 1 is mounted. Reference 
numerals 3a and 3b designate lead portions. One end of the 
lead portion 3a is electrically connected to the island portion 2. 
The other lead portion 3b is disposed such that one end of the 
lead portion 3b is located in the proximity of the island portion 
2. Outer ends of both lead portions 3a and 3b extend outside. 
Reference numeral 4 designates a wire which electrically 
couples an electrode (not shown in the drawing) on the 
semiconductor pellet 1 and the lead portion 3b. Reference 
numeral 5 designates an encapsulation resin portion which 
encapsulates a main portion of the semiconductor device 6 
including the semiconductor pellet 1 and the like. 

In the semiconductor device 6, each of the lead portions 
3a and 3b are bent within the encapsulation resin portion 5 into 
a crank shape approximately at the middle portion thereof. 
Also, a portion from the middle portion to the outer end portion 
of each of the lead portions 3a and 3b is exposed from the 
encapsulation resin portion 5 and extracted outside along the 
bottom surface 5a of the encapsulation resin portion 5. The 
outer end portion of each of the lead portions 3a and 3b is cut in 
the proximity of a corresponding side wall of the encapsulation 
resin portion 5. In the semiconductor device shown in Fig. 17, 
the portions from the middle portions to the outer end portions 
of the lead portions 3a and 3b which are exposed from the 
encapsulation resin portion 5 are set to become approximately 
coplanar. Therefore, the semiconductor device shown in Fig. 
17 can be surface mounted stably on a wiring substrate and the 
like. 

The semiconductor device shown in Fig. 17 is fabricated 
by using a lead frame (not shown in the drawing) which 
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integrally includes the island portion 2 and lead portions 3a 
and 3b. In order to obtain a compact and thin semiconductor 
device, it is necessary to use the lead frame which is made of a 
thin material and which is minutely worked into desired 
5 patterns. Also, it is necessary to reduce the loop height of the 
wire 4. However, the minutely worked lead frame deforms 
easily and it is difficult to handle such lead frame. Further, 
when the loop height of the wire 4 is kept low, there is a 
possibility that the wire 4 comes close to or contacts the corner 
10 portion of the semiconductor pellet 1 and the like and, thereby, 
deteriorating electrical isolation between the wire 4 and other 
portions of the semiconductor device or short-circuiting 



s 

9 therebetween 



l3 In the above-mentioned Japanese patent laid-open 

| 15 publication No. 6-125021 (prior art 1), there is also disclosed 

w another chip type semiconductor device, which is shown in Fig. 

18. In the semiconductor device shown in Fig. 18, instead of 
using the wire 4 used in the semiconductor device of Fig. 17, the 
i| semiconductor pellet 1 is inserted directly between lead 

20 portions 3a and 3b. However, since both the semiconductor 
pellet 1 and the lead portions 3a and 3b are minute, fabrication 
process becomes complicate and difficult. Also, after mounting 
the semiconductor pellet 1 on an island portion 2 of the lead 
portion 3a and electrically coupling the semiconductor pellet 1 
25 with the lead portions 3a and 3b, undesired portions of the 
resin molded lead frame are cut away and a separate 
semiconductor device is obtained. In this case, if the lead 
portions 3a and 3b are cut in the proximity of an encapsulation 
resin portion 5, there is a possibility that cracks are produced in 
30 the encapsulation resin portion 5, and that lead portions 3a and 



3b and the encapsulation resin portion 5 are delaminated at the 
interface therebetween and, thereby, moisture resistance of the 
semiconductor device is deteriorated. Therefore, it was 
impossible to cut the lead portions 3a and 3b in the proximity of 
the side wall portions of the encapsulation resin portion 5, and 
it was impossible to reduce the outer size of the semiconductor 
device much. 

Japanese patent laid-open publication No. 7-169766 
(prior art 2) discloses a semiconductor device which can be 
made thinner than the semiconductor device shown in Fig. 18. 
In the semiconductor device of the prior art 2, a semiconductor 
pellet is wholly molded by resin except electrode portions such 
that the electrode portions of the semiconductor pellet are 
exposed. Thereafter, projected electrodes are formed on the 
exposed electrode portions of the semiconductor pellet. 
However, in the semiconductor device having such structure, 
when the semiconductor pellet is molded by resin, it was 
difficult to precisely locate the semiconductor pellet within a 
metal molding die such that the electrode portions of the 
semiconductor pellet come into contact with protruded portions 
of inner wall of the metal molding die. It was also difficult to 
resin mold the semiconductor pellet without forming thin fin or 
flash of resin on the surface of each electrode portion. 

Japanese patent laid-open publication No. 10-313082 
(prior art 3) discloses a semiconductor device in which a flat 
lead frame is used and a semiconductor pellet is mounted on 
one surface of the lead frame. Also, the lead frame with the 
semiconductor pellet is resin molded such that the other 
surface of the lead frame is exposed. 

However, when the whole portion of one of the surfaces of 



the lead frame is exposed from the mold resin, adhesiveness of 
lead portions and an island portion of the lead frame with the 
mold resin is deteriorated. Therefore, for example, when the 
semiconductor device is mounted on a wiring substrate and the 
like by soldering and the temperature of the lead portions and 
the island portion rises rapidly, there is a possibility that 
delamination occurs at the interface portion between the lead 
frame and the mold resin due to the difference in thermal 
expansion coefficient therebetween. Thus, it was difficult to 
maintain high moisture resistance of the semiconductor device. 

Summary of the Invention 

Therefore, it is an object of the present invention to 
provide a chip type semiconductor device which is thin and has 
very small device size. 

It is another object of the present invention to provide a 
chip type semiconductor device which is thin and has very 
small device size and which has high moisture resistance. 

It is still another object of the present invention to 
provide a chip type semiconductor device which is thin and has 
very small device size and which can be manufactured easily. 

It is still another object of the present invention to 
provide a chip type semiconductor device which is thin and has 
very small device size and which has high reliability. 

It is still another object of the present invention to 
provide a chip type semiconductor device which is thin and has 
very small device size and which can be mounted on a wiring 
substrate and the like stably. 

It is still another object of the present invention to 



obviate the disadvantages of the conventional chip type 
semiconductor device which is surface mountable. 

According to an aspect of the present invention, there is 
provided a chip type semiconductor device comprising: an 
insulating substrate; first and second conductive land areas 
which are formed on the insulating substrate and which are 
electrically coupled with each other; a conductive post formed 
on the first conductive land area; a semiconductor pellet which 
has electrodes on both sides thereof and which is mounted on 
the second conductive land area, the electrode on one side of the 
semiconductor pellet being coupled onto the second conductive 
land area and the electrode on the other side of the 
semiconductor pellet having an external electrode electrically 
coupled thereto; and encapsulation resin portion which 
encapsulates a main area of the insulating substrate including 
the conductive post and the semiconductor pellet, wherein top 
portions of the conductive post and the external electrode 
electrically coupled to the semiconductor pellet being exposed 
from the encapsulation resin portion. 

In this case, it is preferable that the conductive post and 
the external electrode electrically coupled to the semiconductor 
pellet are disposed such that top surfaces of the conductive post 
and the external electrode become approximately coplanar with 
each other. 

It is also preferable that the conductive post is a column 
shaped conductive block member. 

It is further preferable that the column shaped 
conductive block member is coupled to the first conductive land 
area via conductive adhesive. 

It is advantageous that the column shaped conductive 
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block member is coupled to the first conductive land area by 
using ultrasonic bonding. 

It is also advantageous that the conductive post 
comprises a conductive member which is formed by plating. 
5 It is further advantageous that the conductive post 

comprises a conductive member which is formed by using 
conductive adhesive. 

It is preferable that the first and second conductive land 
areas are formed by a common conductive land portion which is 
10 partitioned by a resist film into the first and second conductive 
land areas. 

It is also preferable that the external electrode 
electrically coupled with the semiconductor pellet is a flat board 
shaped conductive member joined onto the electrode of the 

15 semiconductor pellet. 

It is further preferable that the external electrode 
electrically coupled with the semiconductor pellet is a 
hemispherical conductive member joined onto the electrode of 
the semiconductor pellet. 

20 It is advantageous that the second conductive land area 

has a concave portion in which the semiconductor pellet is 
mounted. 

According to another aspect of the present invention, 
there is provided a method of manufacturing a chip type 

25 semiconductor device comprising: preparing an insulating 
substrate; forming first and second conductive land areas on 
the insulating substrate, the first and second conductive land 
areas being electrically coupled with each other; forming a 
conductive post on the first conductive land area; mounting a 

30 semiconductor pellet which has electrodes on both sides thereof 




on the second conductive land area, the electrode on one side of 
the semiconductor pellet being coupled onto the second 
conductive land area and the electrode on the other side of the 
semiconductor pellet having an external electrode electrically 
coupled thereto; and encapsulating a main area of the 
insulating substrate including the conductive post and the 
semiconductor pellet with an encapsulation resin portion, 
wherein top portions of the conductive post and the external 
electrode electrically coupled to the semiconductor pellet being 
exposed from the encapsulation resin portion. 

It is preferable that the conductive post and the external 
electrode electrically coupled to the semiconductor pellet are 
disposed such that top surfaces of the conductive post and the 
external electrode become approximately coplanar with each 
other. 

It is also preferable that the conductive post is a column 
shaped conductive block member and, in the forming a 
conductive post on the first conductive land area, the column 
shaped conductive block member is coupled to the first 
conductive land area via conductive adhesive. 

It is further preferable that the conductive post is a 
column shaped conductive block member and, in the forming a 
conductive post on the first conductive land area, the column 
shaped conductive block member is coupled to the first 
conductive land area by using ultrasonic bonding. 

It is. advantageous that the conductive post is formed by 
plating. 

It is also advantageous that the conductive post is 
formed by using conductive adhesive. 

It is further advantageous that the first and second 



conductive land areas are formed by a common conductive land 
portion which is partitioned by a resist film into the first and 
second conductive land areas. 

It is preferable that the external electrode electrically 
coupled with the semiconductor pellet is a flat board shaped 
conductive member joined onto the electrode of the 
semiconductor pellet. 

It is also preferable that the second conductive land area 
has a concave portion and, in the mounting a semiconductor 
pellet which has electrodes on both sides thereof on the second 
conductive land area, the semiconductor pellet is mounted on 
the concave portion. 

Brief Description of the Drawings 

These and other features, and advantages, of the present 
invention will be more clearly understood from the following 
detailed description taken in conjunction with the 
accompanying drawings, in which like reference numerals 
designate identical or corresponding parts throughout the 
figures, and in which: 

Fig. 1 is a side cross sectional view schematically 
showing a semiconductor device according to an embodiment of 
the present invention; 

Fig. 2 is a plan view partly in cross section showing the 
semiconductor device of Fig. 1; 

Fig. 3 is a plan view showing an insulating substrate 
board used for fabricating the semiconductor device shown in 
Fig. 1; 

Fig. 4 is a plan view showing the insulating substrate 
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board after forming conductive posts thereon; 

Fig. 5 is a plan view showing the insulating substrate 
board after mounting semiconductor pellets thereon; 

Fig. 6 is a side cross sectional view schematically 
5 showing a main part of a molding equipment used for 
encapsulating the insulating substrate board of Fig. 5; 

Fig. 7 is a side cross sectional view showing the molding 
equipment of Fig. 6 during a resin molding operation; 
Fig. 8 is a side cross sectional view schematically 
10 showing an insulating substrate board used for fabricating a 
semiconductor device according to another embodiment of the 
present invention; 

Fig. 9 is a side cross sectional view showing an operation 
of forming a photo resist film on the insulating substrate board 
15 shown in Fig. 8; 

Fig. 10 is a side cross sectional view illustrating a 
process of forming conductive posts by plating in openings 
formed in the photo resist film shown in Fig. 9; 

Fig. 11 is a side cross sectional view illustrating a process 
20 of mounting a semiconductor pellet on the insulating substrate 
board on which the conductive posts are formed; 

Fig. 12 is a side cross sectional view illustrating a 
workpiece for semiconductor devices that comprises the 
insulating substrate which has the conductive posts and the 
25 semiconductor pellets mounted thereon and which is 
encapsulated by resin; 

Fig. 13 is a side cross sectional view schematically 
showing an insulating substrate board used for fabricating a 
semiconductor device according to still another embodiment of 
30 the present invention; 




Fig. 14 is a side cross sectional view illustrating a 
process of mounting a semiconductor pellet on the insulating 
substrate board shown in Fig. 13 on which the conductive posts 
are formed; 

5 Fig. 15 is a side cross sectional view illustrating a 

workpiece for semiconductor devices that comprises the 
insulating substrate board shown in Fig. 13 which has the 
conductive posts and the semiconductor pellets mounted 
thereon and which is encapsulated by resin; 

10 Fig. 16 is a side cross sectional view illustrating a 

workpiece for semiconductor devices according to still another 
embodiment of the present invention; 

Fig. 17 is a side cross sectional view illustrating an 
example of a conventional semiconductor device which uses a 

15 lead frame; and 

Fig. 18 is a side cross sectional view illustrating another 
example of a conventional semiconductor device which is a 
variation of the semiconductor device of Fig. 17. 

20 Description of a Preferred Embodiment 

A chip type semiconductor device according to the 
present invention comprises at least first and second conductive 
land areas which are formed on an insulating substrate and 

25 which are electrically coupled with each other. A conductive 
post is formed on the first conductive land area, and a 
semiconductor pellet which has electrodes on both sides thereof 
is mounted on the second conductive land area. A main area 
on the insulating substrate including the conductive post and 

30 the semiconductor pellet is coated or encapsulated by an 
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encapsulation resin portion. In this case, at least the top 
surface of the conductive post and external electrode or 
electrodes electrically coupled with the semiconductor pellet are 
exposed from the encapsulation resin portion at the outer 
5 surface of the encapsulation resin portion. 

The top surfaces of the conductive post and the external 
electrode or electrodes coupled with the semiconductor pellet 
are preferably disposed to become approximately coplanar with 
each other. Thereby, the semiconductor device can be surface 
10 mounted on a wiring substrate and the like stably. 

As the conductive post of the above-mentioned 
h semiconductor device, it is possible to use a column shaped 

J£ conductive block. In this case, the conductive post and the 

W first conductive land area can be joined by using conductive 

15 adhesive such as solder, silver paste and the like. It is also 
possible to directly join the conductive post and the first 
£3 conductive land area by applying ultrasonic vibration to the 

i=y conductive post in a condition both the conductive post and the 

10 first conductive land area are pressured toward each other at 

Q 

flj 20 the interface therebetween. In this case, it is necessary to 

appropriately select materials, surface condition and the like of 
the first conductive land area and of the conductive post 
according to a known ultrasonic bonding technology. 

The conductive post can be formed as a projection formed 
25 by plating. Also, the conductive post can be formed by 

stacking conductive adhesive such as silver paste and the like. 

The first and second conductive land areas in the 
semiconductor device according to the present invention can be 
separately formed and electrically coupled together. Also, the 
30 first and second conductive land areas can be formed by 
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partitioning a common conductive land by using a photo resist 
film and the like. 

A conductive member is coupled onto an electrode 
surface of the semiconductor pellet on the side opposite from 
5 the side of the insulating substrate, and the conductive member 
is exposed from the encapsulation resin portion and used as an 
external electrode. The conductive member can be composed 
of a flat board shaped conductive member. The area of the 
conductive member or the flat board shaped conductive member 
10 may be smaller than that of the electrode surface of the 

semiconductor pellet. However, it is also possible to use the 
conductive member having an area larger than that of the 
electrode surface. In such case, it is possible to reduce 



W electrical resistance of the electrode and also to disperse heat 



15 produced by the semiconductor pellet efficiently. Also, instead 



of using the above-mentioned flat board shaped conductive 
p member, the conductive member may be a spherical or 

H hemispherical member. Such spherical or hemispherical 

if! member can be formed, for example, by melting low melting 

?y 20 point metal or alloy on the electrode surface of the 

semiconductor pellet or on the flat board shaped conductive 
member formed on the electrode surface of the semiconductor 
pellet. 

Further, it is possible to form a concave portion in the 
25 second conductive land area on the insulating substrate on 

which the semiconductor pellet is to be mounted, and to dispose 
the semiconductor pellet within the concave portion. By using 
such structure, it is possible to reduce the projection height of 
the semiconductor pellet from the surface of the insulating 
30 substrate, and thereby to relatively reduce the height of the 
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conductive post. 

Hereafter, with reference to the drawings, embodiments 
of the present invention will be described in detail. Fig. 1 is a 
side cross sectional view schematically showing a 
semiconductor device 14 according to an embodiment of the 
present invention. Fig. 2 is a plan view partly in cross section 
showing the semiconductor device of Fig. 1. The 
semiconductor device shown in Figs. 1 and 2 comprises an 
insulating substrate 7 which has, for example, rectangular 
shape and which is made of heat resistant material, for 
example, ceramics, resin and the like. Reference numeral 8 
designates a conductive land portion formed on the insulating 
substrate 7. Although not shown in the drawing, preferably, 
the peripheral portion of the conductive land portion 8 is 
removed along the edge portion of the insulating substrate 7 by 
etching and the like. 

A photo resist film 9 is formed on the conductive land 
portion 8 on the insulating substrate 7, and the photo resist 
film 9 coats the conductive land portion 8 except two conductive 
land areas 8a and 8b. That is, the photo resist film 9 has, for 
example, two windows 9a and 9b and exposes the conductive 
land areas 8a and 8b of the conductive land portion 8 via the 
windows 9a and 9b, respectively. 

A conductive post 10 stands on the first conductive land 
area 8a and electrically coupled onto the first conductive land 
area 8a. In the embodiment shown in Fig. 1 and Fig. 2, the 
conductive post 10 comprises a column shaped block member 
made of conductive material. A reference numeral 11 
designates a semiconductor pellet which has electrodes 11a and 
11c on both surfaces thereof. One of the flat electrode 11a is 




electrically coupled to the second conductive land portion 8b. 
On the other electrode 11c, there is formed a projected electrode 
lib. In this embodiment, the top surface of the projected 
electrode lib is approximately flat, and the cross sectional area 
of the projected electrode lib becomes slightly larger from the 
top surface thereof toward the bottom surface thereof. The 
semiconductor pellet 11 may be a two terminal type 
semiconductor device such as a diode and the like, or may be a 
semiconductor device having more than two terminals such as 
transistor and the like. 

A reference numeral 12 designates an encapsulation 
resin portion which coats or encapsulates a main portion on the 
insulating substrate 7 such that the top portion or the external 
end portion of the conductive post 10 and the top portion of the 
projected electrode lib on the semiconductor pellet 11 are 
exposed. The external end portion of the conductive post 10 
and the top portion of the projected electrode lib exposed from 
the encapsulation resin portion 12 constitute external 
electrodes 13a and 13b for coupling the semiconductor device 14 
with an external circuit. It is preferable that the heights of the 
top surfaces of the external electrodes 13a and 13b are 
approximately the same, that is, the top surfaces of the external 
electrodes 13a and 13b are coplanar with each other. In such 
case, the semiconductor device 14 can be easily and stably 
surface mounted on a wiring substrate and the like. 

With reference to Fig. 3 to Fig. 7, an explanation will be 
made on a method of manufacturing the above-mentioned 
semiconductor device. First, as shown in Fig. 3, an insulating 
substrate board 7a is prepared which is a thin board like 
member or a sheet like member and which preferably has a 
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large width and a long size. On at least one of the major 
surfaces of the insulating board 7a, there is formed a conductive 
film 8e. The insulating board 7a is partitioned into a plurality 
of device areas shown by dotted lines in Fig. 3. Each of the 
device areas has a predetermined sizes or shape. The 
conductive film 8e is etched away along the border lines 
between the device areas except narrow portions 8c, thereby 
conductive land portions 8 are formed. The conductive land 
portions 8 are electrically coupled together by the narrow 
portions 8c. The narrow portions 8c may be used, for example, 
for electrically coupling the conductive land portions 8 with 
each other for electroplating. 

The insulating board 7a is covered with a photo resist 
film 9. The photo resist film 9 has two openings 9a and 9b on 
each of the conductive land portions 8. Portions of the 
conductive land portions 8 are exposed via the openings 9a and 
9b and thereby first and second conductive land areas 8a and 
8b are formed, respectively. 

Next, as shown in Fig. 4, a conductive post 10 is coupled 
onto the first conductive land area 8a of the insulating board 7a. 
Although not illustrated in the drawings, the conductive post 
10 can be fabricated, for example, by cutting a metal flat plate 
stuck on an adhesive sheet by using a rotating blade or a dicing 
saw. Each conductive post 10 can be supplied onto the first 
conductive land area 8a by using, for example, a suction collet 
or transfer collet. The conductive post 10 and the first 
conductive land area 8a are electrically coupled by using 
conductive adhesive (not shown in the drawing) such as solder, 
silver paste and the like. 

As shown in Fig. 5, a semiconductor pellet 11 is then 
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mounted on the second conductive land area 8b. Similarly to 
the conductive post 10, the semiconductor pellet 11 is 
electrically coupled onto the second conductive land area 8b by 
using conductive adhesive. As mentioned above, a projected 
5 electrode lib is formed on the semiconductor pellet 11, and the 
top end of the conductive post 10 and the top end of the 
projected electrode lib have approximately the same height, 
i.e., are coplanar with each other. 

As shown in Fig. 6, the workpiece, i.e., the insulating 
10 substrate board 7a on which the conductive posts 10 and the 
semiconductor pellets 11 are mounted in this way is supplied to 
| J a resin molding equipment 15. The resin molding equipment 

£3 15 includes lower metal molding die 16 and an upper metal 

CO 

y molding die 17. The lower metal molding die 16 has a cavity 

t'C 



15 16a which is formed in the upper surface portion thereof and 
CO which contains or holds the insulating board 7a. In the lower 

p metal molding die 16, there are also formed pot or pots, runner 

[H or runners, gate or gates and the like for supplying fluid resin 

m to the cavity 16a. However, for the sake of simplicity, 

fy 20 illustration of such components is omitted here. The depth of 

the cavity 16a is determined such that the upper ends of the 
conductive post 10 and the projected electrode lib of the 
semiconductor pellet 11 project from the opening surface of the 
cavity 16a or the upper surface of the lower metal molding die 
25 16. The upper metal molding die 17 has a flat lower surface. 
Along the lower surface of the upper metal molding die 17, 
there is disposed a buffering sheet 18. The buffering sheet 18 
is made, for example, of resilient or elastic resin material. 

As shown in Fig. 7, when the upper metal molding die 17 
30 and the lower metal molding die 16 are clamped, the buffering 
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sheet 18 is pinched and held between the upper metal molding 
die 17 and the lower metal molding die 16. In this case, the 
top end portions of the conductive post 10 and the projected 
electrode lib which protrude from the cavity 16a are plunged 
5 into the buffering sheet 18, and the insulating board 7a is 

pressed onto the lower metal molding die 16. In this condition, 
fluid resin is supplied into the cavity 16a, and thereby portions 
on the insulating board 7a are coated and filled with resin 
except portions of the conductive post 10 and the projected 
10 electrode lib. After the resin coating on the insulating board 
7a is completed and the resin is semi-cured, the upper metal 
molding die 17 and the lower metal molding die 16 are 

separated and the workpiece molded by resin is taken out from 

CO 

ij the molding equipment. The workpiece molded by resin is cut 

v 5j 15 along the dotted lines shown in Fig. 3, and the semiconductor 

03 devices shown in Fig. 1 are obtained. 

In the above-mentioned semiconductor device, the 
projected electrode lib on the semiconductor pellet 11 and the 
in conductive post 10 expose from the encapsulation resin portion 

pj 20 12 such that the height of the projected electrode lib and the 

height of the conductive post 10 become approximately the 
same. Therefore, the thickness of the encapsulation resin 
portion 12 of the above-mentioned semiconductor device can be 
thinner than that of the encapsulation resin portion of the 
25 conventional semiconductor device which uses a bonding wire. 
Therefore, by constituting the insulating substrate 7 by a thin 
substrate, it is possible to realize a very thin semiconductor 
device which does not have the disadvantages of deterioration 
of electrical isolation and of short-circuiting. Also, since the 
30 above-mentioned semiconductor device can be fabricated 



P 

ru 
ry 



-19- 



approximately by mounting the conductive post 10 and the 
semiconductor pellet 11 on the insulating substrate 7 and by 
performing encapsulation by resin, the semiconductor device 
can be easily fabricated by a simple process. Also, the external 
electrodes 13a and 13b for coupling the semiconductor device 
with an external circuit can be formed easily such that the 
external electrodes 13a and 13b are exposed from the 
encapsulation resin portion 12, by using the buffering sheet 18 
which is pressed on the conductive post 10 and the projected 
electrode lib of the semiconductor pellet 11. Therefore, after 
forming the encapsulation resin portion 12, excessively large 
external force is not applied to the encapsulation resin portion 
12 having minute sizes, so that the encapsulation resin portion 
12 does not undergo damage such as cracking, delamination 
and the like. As a result, it is possible to retain high moisture 
resistance even if the semiconductor device is downsized and 
even if the thickness of the semiconductor device is decreased. 
Also, the insulating substrate board 7a can be that having a 
standardized size and shape, and therefore can be easily 
supplied to the resin molding equipment 15 and can be easily 
located within the cavity 16a of the lower metal molding die 16 
of the resin molding equipment 15. Further, the resin molding 
can be done without forming thin fin or flash of resin on the 
surface of the external electrodes 13a and 13b. The insulating 
substrate 7 protects the semiconductor pellet 11 from moisture 
of outside, and the adhesion between the insulating substrate 7 
and the conductive land portion 8 is strong and tight. 
Therefore, even if the thickness of the encapsulation resin is 
thin, moisture resistance of the above-mentioned 
semiconductor device is not deteriorated. Also, since the 




semiconductor device according to the present invention does 
not use a lead frame, even if the temperature of the external 
electrodes and the like of the semiconductor device rapidly 
becomes high when the semiconductor device is mounted on an 
external printed circuit board and the like by soldering, 
delamination hardly occurs at the interface between the 
encapsulation resin and other portions. Therefore, it is 
possible to retain high moisture resistance. 

In the above-mentioned embodiment, the conductive post 
10 comprises a conductive block member which is formed by 
dicing a metal flat plate. Also, the conductive post 10 is 
electrically coupled onto the. conductive land area by using 
soldering or silver paste. However, it is also possible to couple 
the conductive post 10 directly onto the conductive land area 
without using the conductive adhesive. That is, it is possible 
to couple the conductive post 10 onto the conductive land area 
by pressuring the conductive post 10 onto the conductive land 
area and applying ultrasonic vibration thereto. 

It is also possible to form a conductive post by plating. 
With reference to Fig. 8 to Fig. 12, an explanation will be made 
on a method of forming the conductive post by plating. In Fig. 
8, a reference numeral 19 designates an insulating substrate 
board, and a conductive film 20 is formed on at least one surface 
of the insulating substrate board 19. On the conductive film 
20 on the insulating substrate 19, a photo- sensitive resin film 
or photo resist film 21 is formed and, by removing portions of 
the photo resist film 21, openings 21a are formed in the photo 
resist film 21. Via the openings 21a, portions of the conductive 
film 20 are exposed, as shown in Fig. 9. 

Next, as shown in Fig. 10, plated layer portions 22 of 




metal or metal alloy are formed in the openings 21a on the 
insulating substrate 19 by plating. After forming the plated 
layer portions 22, the photo resist film 21 is removed and the 
conductive film 20 is again exposed. Thereby, as shown in Fig. 
11, the plated layer portions 22 become conductive posts which 
stand on the conductive film 20. 

Then, a semiconductor pellet 23 is mounted on the 
conductive film 20 at a predetermined location on the side of 
the conductive post 22. The semiconductor pellet 23 has a 
projected electrode 23a formed on the top surface thereof. The 
height of the plated layer portion 22, that is, the conductive 
post 22, is determined to be approximately the same as that of 
the semiconductor pellet 23 which has the projected electrode 
23a. For example, when the semiconductor pellet 23 
comprises a semiconductor substrate portion having a 
thickness of 150 [L m and the projected electrode formed thereon 
having a thickness of 75 U m, the height of the conductive post 
22 is set to be approximately 230 At m, taking the thickness of 
coupling portion or portions of the semiconductor pellet 23 into 
consideration. 

Thereafter, similarly to the semiconductor device of Fig. 
1, the insulating substrate 19 is coated with resin except the 
upper end portions of the conductive post 22 and the projected 
electrode 23a to form an encapsulation resin portion 24, as 
shown in Fig. 12. The upper end portions of the conductive 
post 22 and the projected electrode 23a exposed from the 
encapsulation resin portion 24 constitute external electrodes 
25a and 25b, respectively. The workpiece molded by the 
encapsulation resin portion 24 is cut into separate pieces to 
obtain chip type semiconductor devices 26. 
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The semiconductor device mentioned above has the same 
advantageous effects as those of the semiconductor device of Fig. 
1. Further, in the semiconductor device mentioned above, 
when a large number of semiconductor devices are formed on 
5 the insulating substrate board 19, a large number of conductive 
posts 22 can be formed all together by plating. Therefore, 
although application, exposure, removal and the like of the 
photo resist film 21 are additionally required, it is possible to 
simplify the manufacturing process of the semiconductor device, 
10 when compared with the manufacturing of the semiconductor 
device of Fig. 1 in which the conductive post 10 is coupled onto 
the first conductive land area 8a. 
5 As still another embodiment, it is possible to fabricate a 

(3 conductive post by using conductive adhesive. With reference 

v5 15 t0 Fig 13 10 pig i5 ? an explanation will be made on a method of 

CO forming the conductive post by using conductive adhesive. In 

P Fig. 13, a reference numeral 28 designates an insulating 

W substrate or insulating substrate board, and a conductive film 

ill 27 is formed on at least one surface of the insulating substrate 

fjj 20 28. On portions of the conductive film 27 on the insulating 

substrate 28, there are formed conductive adhesive layer 
portions 29 which become the conductive posts. The 
conductive adhesive layer portions 29 can be formed by using 
an alloy having low melting point such as solder and the like, or 
25 by using conductive adhesive of resin system in which minute 
particles of conductive material are dispersed in adhesive of 
resin system. In case the conductive adhesive is solder, 
although not shown in the drawing, it is possible to form the 
layer portions 29 by forming a solder resist film on the 
30 conductive film 27 and forming openings at necessary portions 



n 
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in the solder resist film. Then, by applying solder paste via 
the solder resist film, the conductive adhesive layer portions 29 
are formed at the openings of the solder resist film. In case 
the conductive adhesive is the adhesive of resin system, the 
5 conductive adhesive layer portions 29 can be formed into 
predetermined patterns having predetermined thickness by 
using a screen printing method. When a large thickness is 
required, the conductive adhesive can be applied or printed 
again, thereby any desired thickness can be obtained. After 
10 forming the conductive adhesive layer portions 29, in case the 
layer portions 29 are made of solder, the solder resist film is 
removed, and the conductive film 27 is exposed. 

Q As shown in Fig. 14, a semiconductor pellet 30 is then 

CO 

y mounted on the conductive film 27 at a predetermined location 

j[J 15 adjacent to the conductive post 29. The semiconductor pellet 
M 30 has a projected electrode 30a formed on the top surface 

p thereof. The backside electrode (not shown in the drawing) of 

ru 
ry 



each of the semiconductor pellets 30 is electrically joined to the 

in conductive film 27 and, therefore, is electrically coupled with 

n 

?y 20 the conductive adhesive layer portion 29 via the conductive film 

27. The height of the conductive adhesive layer portion 29, 
that is, the conductive post, is approximately the same as that 
of the projected electrode 30a. 

Thereafter, similarly to the semiconductor device of Fig. 

25 1, the insulating substrate 28 is coated with resin except the 
upper end portions of the conductive post 29 and the projected 
electrode 30a to form an encapsulation resin portion 31, as 
shown in Fig. 15. The upper end portions of the conductive 
post 29 and the projected electrode 30a exposed from the 

30 encapsulation resin portion 31 constitute external electrodes 



32a and 32b, respectively. The workpiece molded by the 
encapsulation resin portion 31 is cut into separate pieces to 
obtain chip type semiconductor devices 33. 

The semiconductor device mentioned above has the same 
advantageous effects as those of the semiconductor device of Fig. 
1. Further, in the semiconductor device mentioned above, 
when a large number of semiconductor devices are formed on 
the insulating substrate board 28, a large number of conductive 
posts 29 can be formed all together at the same time by using 
conductive adhesive, and thereby productivity of the device is 
improved. Also, when the conductive adhesive layer portions 
29 are formed by using resin type adhesive, it is possible to 
obtain any desired height of the conductive posts. Therefore, 
it is possible to easily fabricate the conductive posts 
corresponding to the semiconductor pellets having various 
heights. Further, when each of the conductive adhesive layer 
portions 29 is formed by using an alloy having low melting 
point such as solder and the like, the height of the conductive 
post relates to the area of the conductive post. In such case, 
when it is desired to obtain a large height, a structure shown in 
Fig. 16 can be used. That is, as shown in Fig. 16, the 
semiconductor pellet 30 is mounted in a concave portion 28a 
formed in an area in which the semiconductor pellet 30 is to be 
mounted. By this structure, it becomes possible to adjust the 
height of the conductive post 29 and the semiconductor pellet 
portion even when the height of the conductive post 29 is 

relatively small. 

The present invention is not limited to the above- 
mentioned embodiments. For example, an electrode attached 
to the semiconductor pellet for coupling the semiconductor 




pellet with an external circuit is not limited to the above- 
mentioned projected electrode having a flat upper surface, but 
can be an electrode having a hemispherical shape or a curved 
upper surface. For example, by dipping a semiconductor pellet 
having a flat electrode formed thereon in melted solder, it is 
possible to obtain such projected electrode having 
hemispherical shape and the like. As another example of the 
projected electrode of the semiconductor pellet, it is possible to 
bond a conductive member having a chip shape similar to the 
conductive post of the semiconductor device of Fig. 1 to a flat 
electrode formed on the semiconductor pellet. 

As mentioned above, according to the present invention, 
it is possible to realize a chip type semiconductor device which 
is surface mountable and which is thin and has very small 
device size. The chip type semiconductor device according to 
the present invention also has high moisture resistance, and is 
easy to manufacture. 

In the foregoing specification, the invention has been 
described with reference to specific embodiments. However, 
one of ordinary skill in the art appreciates that various 
modifications and changes can be made without departing from 
the scope of the present invention as set forth in the claims 
below. Accordingly, the specification and figures are to be 
regarded in an illustrative sense rather than a restrictive sense, 
and all such modifications are to be included within the scope of 
the present invention. Therefore, it is intended that this 
invention encompasses all of the variations and modifications 
as falling within the scope of the appended claims. 



